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1020020040697 ^*> : 2003/4/17 

^-fr ^5^1 « 0 Vl ?H « 55^, ^°J^>7l ^ 

°fl ^fl^^^^ *>«-ofl ^7}^ 3*1 °l£r* ^T^M ^ y oM#* 

|^5}££^ Jf4? -B^^H ^33^ -g-^^ S^-g- 5>-^ ^-a>o] 

*lf^8r tilHxfl 7|^ofl ^fl^Hir ^ ^ Til Ei ^ <5}ir fA^ *HMH, <>1 
£ Id 
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£KE.3fl ^i^>^ {Method for manufacturing a semiconductor device} 

£ la £ li^r -g- l ^Aj^i- ^^^ 7 ] ^}«\ i£#5L. 

5. 2^r ^ i^^l *m SKHM^IH^ ^S^-iS 51*1 tr HEflHS. 

£ 3a £ 3i^r 2 *|^<5}7l ±x}9] 

51 4^r ^ofl nl-^- ^^^11 51*1 tr ^efl^Sl. 

<51^£l ^-£<H1 rfltr ^-S^ -M^> 

1 ^ 11: alt^l 7l^r 2 ^ 12: S)^ 

3: SH} y o v *l^ 4 ^ 14: ^SK*- 

5 ^ 15: 6 ^ 16: sflJE. ^5f^ 

7 ^ 17: H31*l 8 ^ 18: ^l^-^ 

13: o]^oif. 
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*" 1020020040697 #3 °^> : 2003/4/17 

<12> ^e-i-^ ^12- 3 ^£-7} ^7}^1 n^-ej- nfls.^ 4<2] 3.71 £ #^*>7fl # 

^^cf. tcJ-eH %}o]3\ # T3fls.^ 4^ wl#^r ^-t±*>7l <fl«|) n^l H^l^l (Shallow 
Trench)!: ^r^^ °l-8-^. 

<13> 7l^^ #2fl^ ofl^S] ^> ^2: ^$<*1H^ *K£*H 71^1 Q-%r H^tt ^ *H \t 

Al-sl-nV^ TflolHS l-^^^S.*^. ^^4- 4^V£3-§- 4iaf 

A}-g-SH ^ E^AV^o. jxflE^^ji, ti> £ ^ 7 )tt ^ 3°1 

^-jr ^#7fl Si 3 N 4 7>i» o)^}<^ ^ ^-Jf^ofl ^^Kg- H31*l 

*1 1-lH ^T-V-g-e^oi ^ ^ H^- 

<14> o]e^ ^2fl^ ol-g-§}ig ^ 5*13 -*f^ofl*| E^AVS}.^ 2] 

7} ^£1*1 &^r. ZL£^ ^^oj-^. S^^>7l ^<£*\^ Bll °]-&<>] 

^H^lfe 1*1^ ^r^H ^(Transient Enhanced Diffusion! TED)37l nfl£-°fl 
S^y^H^l o]^o] ^7]. ^o>^7li4 ^^^-ol ^£H, FN s. ^ y o V ^°- 
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ol^-g- ^<y^>7l ^y-ofl <i)Sfl ^|ol3E) #*fl ^^oflA^ -g-^^ol <£b^3 

<15> 4^ §-^^<y- ol£r# *H ^^^^^ ^713 ^ 

* ^ ^<g*H ^7ltb ^r^-i: 

^ -*7l «h5L*fl 71^:^ £^ aolofl ol-g-^- ^og sH ^a}.^^ 

t}^ ^}^, ^7l ^ a oM^ ^-£^1 71^1 S^-g- ^SRr 

&?\]<%, #7} 51^-^2)-^-* Z\}7]*): ^ ^7l tiV£^l 7l^ Ei^A>s}.nV > ^^-g-^ 

^ sfliEl ^sj-ev-i- £*>^3. ^*Rr #741^, 4i7>^-^-g- n^a.* ^l-g-^M #7l afl 
H. ^S^* sflEi^^ ^ f2]^^f, E^^sM^ ^ ti>£^l 71^ ^ 

*HJ1S ^*Hr #7«, #7l H€^l7> nfl^5]£^- #*fl 

*1 ^7>^eleVol ^ ^Tfll- i^Rr ^8^.3. 

<17> -$7]i& &r^Sr ^^}7] £ ^ °fl ^>H^1 ^7]-^ y 0 v ^ 

£ «V£^ 71^: ^Ml 51 ^ #3^-3: ^7} a>£^l 7}#o\} ^ 

« ^7} aVS^ll 7l^ ^^^^<H1 if-?]*- o)^ ^-5}^ 
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tji ■ 

^ v 1020020040697 ^ o^ >: 2 003/4/17 

H^l^ll- ^*Rr ^l^, ^"71 H31*]7}- nfl^^c^. ^ ^tL^ofl 

<18> a o v 7 ] o]^ ^ o}^ r a}^ > nh 3 1- ^o.^ 7>a~S ol-g-*H 500 

1500KeV5l ofluixl ^ 5E12 i^^l 5E13 ion/cnf^ £2fo s ^<^Kr ^-§- ^io s 

<19> a o v 7 ) j^g. Hl^(As75) i0 tj]*} lOOKeV^ ^ 

5E11 vfl^l 1E13 ion/cm 2 ^ ^*Rr ^8 ^j-cf . 

^ ^ *)-§-] 

<20> ol^> ; ^Jfs) 5L^# -g- -$M|*| ^^lS. ^ 

<21> -£ la ^^1 £ li^ 1 ^rg^j ^>o] ^JE^tf. 

<22> t= la^- 7l^r(i) #ofl 5} ^A^ni-^)^ fg^*V , ^i- 7 ] 5} 

*$&^(2)-& «>£^ 7l^;(l) ^^^^ o^^J! K # = ^gfl ^Al S - 

^o.^. ^sHr^, , 750 i^^l 800°C^ £r5^H DHF(50:l) + 

SC-1(NH 4 0H/H 2 0 2 /H20) Si^b B0E( 100:1 Sb 300:1) + SC-KNH4OH/H2O2/H2O)* oj-g-eV £ 

70 tfl^j 100A ^7)1^ ^s)-^ ^^tb^-. 
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1020020040697 #3 ^7}: 2003/4/17 

<23> £ lb^r i^^l <>}-§r^ NUCE^ia^gH ^ € ^) ^£^1 7l 

°H, #71 3 ^#3-^(2) °1 (Dopant channeling)^ tfl-^-SKhi- <3*fl 

s-Rr (Screen) ^^S. °l-g-^£h 
< 24 > ^ ^ #5fl3 Jf^-fr ul3*M£, #7l NH-8: ^^*>7l ^ 

^lH^ P31 ^l^rl- 500 ifl*l 2000KeV^ 41^1*1 ^ 5E12 ifl*l 5E13 ion/cnf^ £.2^0.3. 
^r^*^, PH* <g^*>7l ^SlH^r Bll 200 ifl^l lOOOKeV^) ^ 

1E12 ifl^l 5E13 ion/cnf£) JES^O-S. ^ ^nfl, sH^o] ^ s] S.-^- ^} 7 ] 3 

ifl*l 13°^ ^A>^ ^ ^ A >o!^og ^0. oj-g-^. 

<25> £ ld^ #7l al^^l 71^(1)^ ^ aol^ ^7]^ grfe o]^- 

(N 2 ) ^r-g-W. ^4i(N 2 ) °l£r^r NH 3 «" 7>^S. o] -g-^M 10 vfl^l lOOKeV 

^ ^ 5E13 vfl^l 5E15 ion/cnf£] JES^S. ^*>£l , *fl^*g°l ^cfltb ^^fls]-£ 

^ 3 ifl^l 13°^ ^gA]-z]-o.S ^^tVcf. 

<26> £ lefe -g-^WO-a- ^*}7] ^*fl ^7} £51*11 7l^;(l) g_^B) ^^^<^ofl 

P^f ^SRr ^"Efl^ ^£.5.^, o]^C_^ -g-i(Bll) A}-g-^ f 5 

50KeVS] <Hlui^l ^ 1E11 tfl*l 1E13 ion/cm^ ^*}Sl , ^^^o] ^ tfl 

^^fls]£^ *l-7l 3 tfl^l 13°^ ^a>^ £^ ^ A> ol^<y wj-^^. ol-g-^-cf. 

°H, £ 22J- ^°1 P ^ o}-g- 7 } #71 ^«^1^(3) SHfS ^3*1 &51^ 



20-7 



1020020040697 #3 Q*}: 2003/4/17 

(Projected Range; Rp)# S^trtf. £ 2<*1M <d A^r SKHJ-*1#(3)£1 ^££-3. 
*, S^-g- ol^o] ^oj^ cg<*o} ^o]^ ^-g-^-g. SAltVcf. 

< 27 > £ lf^ #7] 3j-g-&3W2)-a: *<M*K2- «KE*ll 7l#(l) #ofl el^M-^U), 

<28> j£ 7 ] Si^^(2)^r DHF(50:l) + SC-lCN^OH/HWH^O)^: °l-g-tr ^i^B] 

^iS ^7i*H, <#7) E^^S^U) o. 750 tflxj 800°C^ ^rS^H <b^°-S ^^-Jl, 
^ 900 tfl^l 910°C^ £rJE * N 2 20 30-g-^ o J; 1^ 3 

< 29 > ^-71 #e}^s^#(5)^ 580 vfl^l 620°C^ £5. ^ 0.1 vfl*l 3torr£] <y-^ ^^ofl 

*i SiH 4 HLfe Si 2 H 6 ^ PH 3 7>^» ol-g-tb ^W7l A o v ^KLP-CVD)^ neflol H7l 
7> J^sJ-^ £2e #e^ii]3-,g; 250 500 AS] if ^5. D ^ ^ , P 5.% 

efl*§°l 1.5E20 ifl^] 3.0E20 atoms/cc ^£5. -R-*]^-^ 

<30> a o v 7 ] ^ ^5j-ni-( 6 )6. ^^^^^^--^-(lp-cvd)^-^ ol-g-*}-^ 900 ifl*l 2000A2] 

<3i> £ i g ^ ^«-^-g- u}-^£Ll- * Aiz]- ^0.5. #7l 2fl= ^3^(6) 

■8- mi^^ ^ #3^e)^#(5), em-ars^U) * «KSL*ll 7l^(i)^- ^ 

(7)2] t§a}z}-§- 7^£S Aiz]-tVcf. 

<32> £ lh^ ^-71 H$*1(7)7}- nfl^S)^ ^ j7^£ #^n>(H lg h 

Density Plasma) ^2KK8)^: 4000 lOOOOA^ ^- s}-^ 7l 7^1^ 
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1020020040697 ^ °^> : 2003/4/17 

"XChaemical Mechanical Polishing) *%°-3. 3.^ ^£3.^, 

<33> £ li^ #7] «V£^1 7l^r(l)^r ^(HsPO^l 3rfi"€ sflU ^^(6)^ 

^l7l*|-S.S.^ B 31*1 (7) vfl^l 8 H 

<34> 6\3f- t HF(50:l) €^^^(5)2] ^ 

g^SWlEA]^)* ^7l*>Jl ^-*fl^ #3.^ TflolH* ^*fl 

#S)^S1^(5) ^Hl 400 1000A ^Ml^ #51^^^-* fW. ^^^^ 

#efl3 "HS.e| ^2: ^-e}- $Efl4=l *1|H.3 ^ th}. 

<35> £ 3a ifl*l £ 3i^ *H 2 ^H-& -i^*>7l ^tt 4i7>Sl ^JEol^. 

<36> £ 3a^ 1>£5|| 71^(11) #<*fl 2)^3^(12)^ #313 #7l 

^^^^•(12)^: a>H^l 71^(11) S^S] ^^-g; ^&|# ^«fl £^ 

SEtt ^^-S. ^#*KrHl, iffol, 750 ^1 800°C^ £r£.<HH DHF(50:1) + SC-1(NH 4 
0H/H 2 0 2 /H 2 0) iE^b B0E( 100:1 300:1) + SC-KNH4OH/H2O2/H2O)* 413 

70 vfl^l 100A ^sj-^M- ^^W. 

<37> S. 3b^r *}^3.« °l-g-*}^ N€(£^l^^)°l *8#€ ^i^l 7l 

SLA^H *§#€ ^3 ^"71 tiV£^l 7l^r(ll)ofl ^<g*Kr #Bfl^ 

, °H, A oM 5)^^^-(i2)ol i^iH *fl\t^«fl ^tb vfl-¥-3Kh§: <^l*Rr iaiH 
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1020020040697 *3 °^7}: 2003/4/17 

<38> aJ-^ « £fe #efl^ *HS.s^ ^-fr -HB}*}^ #7l N«r $^*>7l ^ 

sflA^ P31 o]^-^- 500 ifl*l 2000KeV£] ^ 5E12 5E13 ion/cnf^ 

^<ys}jL, ^7} p^-g- ^^*>7l ^*)H^r Bll 200 lOOOKeV^ <HH*1 ^ 

1E12 ifl*l 5E13 ion/cm^ £2^°.S 51^- *>7l ^*fl 3 

tfl^l 13° ^ ^z^- ^A>o]^«^ wj-^^- o]^-^. 

<39> 5L 3dxr <?1^3-<1S ^^(VO-I: ^7] «h£*)l 71^(11) £^Jf^ 

*fl^<3«W *r>\-S: ^r^M ^l^r^C 13)^8- #^513.^ 

, #7} o^o.^ w]i(As75) °l£rg- a>^H, ol^og 7l - A>-g-*H 10 ^fl 

*1 lOOKeVS] o])^\7] ^ 5E11 vfl*l 1E13 ion/cm^ ^tfl^ 
^^flSlS^- 3 ^7) 13°^ ^A^jlS. ^ olnfl, ^^^l & 

<40> £ 3e^r -g-^^CVt)^: S^*>7l ^*fl ^r7] 7l^r(ll) 

^^^#(13)^1 <=>}^ ^°^Hr ^£S>H, o]^o.S.^ -g-i(Bll) 

^>-8-*>^, 5 ^7] 50KeV^ oflui^l * 1E11 ifl*l 1E13 ion/cnf^] ^ 

*>3£), ^fl^^^l ^cfl*> ^js)^ t}7] $n 3 tfl^l 13° ^ 7$A}^ ^A>o]^<a 
w o V ^^r °H, £ 45} ^-o] p^ ol^- 7 > #7l Wl4i(As75) °l£riLt}- 

S^-g- ol^-o] ^H^-i* 
. (14), #£^3^(15) ?J sflH. ^^(16)-i- £*>3 ^^tt #3)3 
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<42> ^-71 5)^^V5|-^-(12)^: DHF(50:1) + SC-KNH4OH/H2O2/H2O)* #*\^ 

^AS ^7]^, <#7) e^<lVS|-^-( 14)^8: 750 ^fl^l 800°C^| ^-i^l^i ^SlS. 
*$^-5}JL, 900 vfl^l 910°C^ ^JE N 2 ffl7HA| 20 xfl^l 30^-^^V 

A. 

<43> Aj-7l #^^El^-#(15)^r 580 ifl*] 620°C^1 % 0.1 tfl*] 3torr£] ^ S^<^1 

>H SiH 4 SE^r Si 2 H 6 % PH 3 7}if oj-g-*}- ^<£5^7l#^(LP-CVD)i?j £.3. 3.7} 
7} 2)^5) E£B 250 500A^ ^*>3 , P E^g efl^ol 

1.5E20 vfl*l 3.0E20 atoms/cc -JM^S^- tH=K 

<44> a o v 7 ] ^^(16)^: ^SJ-s^M^^^K LP-CVD ) ^ -fr 900 ifl*l 2000A 

<45 > £ 3g^r 4i^^-§- "1-^31 ol-g-f}- A>^1 ^ A]z}- f^o S ^-7] jflc ^3^(16) 

^ 2fl&l^*t * §5l^^^-#(15), B^A>S)-^(14) ^ «V£^) 7l#(ll)# 

3.7] H€^l(17)l- #313 ^£3*1, ^nfl, 

*1(17)^ ^o] ^A>^ Al^cf. 

<46> H 3h^r ^7] B€^l(17)7> ofl^£);£.S. ^V«-TgcH] #5}^n>(HDP) ^Vs}- 

^(18)-g; 4000 tfl^l 10000A^) tMI-S. ^^tt ^ 71^1^ ^n>(CMP) 5. 

^-8: ^SWfl #3)3 ^.£SAi , o]nfl f #7] sfljEL ^^(16)<>1 ^ *M ^}£}S 

<47> _5L 3i^ -8-71 «>5L*fl 7lJfr(ll)-fr <y^(H 3 P0 4 Hl ^-7> #7l 3fl£L ^3*^(16) 

-i- ^T^M^ H«*l(17) ^Hl ^7}£- 51^(18) Ol #BflS] 



20-11 



1020020040697 *3 «*h 2003/4/17 

<48> 6\jL t HF(50:l) -g-^ °l-g-*M €3^^(15)3 

^^^-(^1^)* *mh» $n ^^€r 

• #(15) ^Hl 400 vfl*l 100OA *M|S1 #^3^8: f^W. nelJL ^^o] #efl^ 
*IH ^sq^r ^-^^^ ^-S- SH3r°l y cM£M, P^N -2-^ £> 7 M 

^cg<^o]]A^ ol-^o) 7^0] ^^l^Cf. £E*1 ( ^"71 tKHMf^r 7l^H ^*fl*} 

SH+oi ^] ^^H^ S-^SM: <?13H°.5. ^Tfl ^ ^31, ^1^-^ 
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11 

-*7l 1&£*H 71^ ^ a°H °l^r* *g^SRr 

Aj-71 ^« 0 >7l^ ^Jf-S} OlS^l 71^1 ^SRf 

#7flS i^-SRr ^SL^l ^7>^ 7fl2: wj-^. 
2] 

1 1H1 ^>7l 1;%^ ^ Ol^o]^, NH 3 « 7>^S Ol-g- 

*H 500 ifl^l 1500KeV^1 ^ 5E12 5E13 ion/cm^ 
Z}^ 51*11 ih7>^ 7^12: « 0 >^. 
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1020020040697 *3 2003/4/17 
3] 

^"71 tiV^^l *B^*8^6|1 ^7i-g- ^<g*H ^l^^* 

^^^^ ^ «]ri£^ 7l^# H^l* ^*Hr ^741 

4] 

*fl 3 5a<^, ^7l ^^o] ^ £ ol-2-.g- W]^(As75) ^^r^l^, 10 

lOOKeV^ ^lM^l ^ 5E11 1E13 ion/cnf^ £2t°£ ^r°J^ ^ 
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[^t 1 * 5] 

^ ! £ h ^) 3 *j-6fl floH, tf^l SI^aVs)-^ 750 ifl*l 800 M -gri^H 

DHF(50:l) + SC-KNH4OH/H2Q2/H2O) 3? B0E( 100:1 ELtt 300:1) + SC-1(NH 4 0H/H202/H 2 0) ^ 

c^u. ^^.on^- ol-g-^- ^*}^, 70 100A ^}S. 

*ll 1 £fe ^1 3 *<H1 #7} 3^i-§- °1^8r ^i(Bll) 5 

vfl^l 50KeV^l ^ 1E11 vfl*l 1E13 ion/cnf^ ^r°J*}^ 53 # ^3 

71 

*fl 1 *)1 3 *<M1 sl^i^g- DHF(50:l) + SC-KNH4OH/H2O2/H2 
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la] 




[51 lb] 

i i i i i i i i i 




[5L lc] 

Pf *]£ 

I I I I I I I I I 




IS. Id] 

I I I I I t I I I 



2 




[5L le] 

Vt 2:1-8" °1£ 

I I I I I I I I I 
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If] 




20-17 



1020020040697 
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IS 3a] 




[S. 3b] 

i i i i i i i i i 




IS 3cl 

I I I I I I I I I 
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3d] 

I I I I I I I I 
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n=::=i;i 


H ifl|I|l|l|l|fllllSllffl|lf£?|f|||i5||||5| 


iiiiH: i mm 
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[51 3e] 

Vt £4$ °]£ 

I I I I I I I I I 
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[51 3g] 
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